WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




PCX 

INTERNATIONAL APPUCATION PUBLISHED UNDER THE PAT^TT COOPERATION "mEATY (PCD 



(51) International Patent Classification ^ : 




(11) Intematiimal Publication Number: 


WO 99y25467 


BOIF 11/00, A21C 1/08 


Al 








(43) Internatioiial Publication Date: 


27 May 1 W9 (27.05,99) 



(21) Intaniational Appliaition Number: PCT/US98/24464 

(22) International Filing Date: 16 November 199S (16.1 1.98) 



(30) Priority Data: 

6Qm5J70 



17 November 1997 (17. 11. 97) US 



(71) Applicants (for alt designated States except US): 

HEDEN-TEAM AG [LI/U]; Bergstrassc 389. P.O. 
Box 777. Fb-9497 Tnescnberg (U). IDEA. INC. [US/US]; 
400 Seventh Street. N.W.. Washington, DC 20004 (US). 

(72) Inventor; and 

(75) Inventor/Applicant (for US only): HEDENBERG, Rolf, P. 
[SE/SEl; ApartaUo de Correos. 541, Masapaloms, Gran 
Caneria (ES). 

(74) Agents: HOLMAN. John, Clarke el al.; Jacobson» Price, Hoi- 
man & Stem PLLC, 400 Seventh Street, N.W., Washington. 
DC 20004 (US). 



(SI) Designated States: AL, AM, at, AU. AZ, BA. BB, BO, BR. 
BY. CA, CH, CN. CU. CZ. DE, DK, EE, ES, H, GB. GD, 
GE. GH, GM. HR, HU, ID, IL. IS, JP, KE. KG, KP. KR. 
KZ, LC LK, LR, LS, LT. LU. LV. MD. MG, MK, MN, 
MW. MX. NO, NZ, PL, PT, RO. RU. SD. SE, SG, SI, SK, 
SL, TJ, TM, TR, TT, UA, UG. US. UZ, VN. YU, ZW, 
ARIPO patent (GH. CM, KE, LS, MW, SD, SZ, UO, ZW), 
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ. TM), 
European patent (AT, BE, CH, CY. DE, DK, ES, FI, PR, 
GB, GR, IE. nr. LU, MC. NL, FT, SE). OAPI patent (BF, 
BJ. CP. CG, a, CM, GA, GN, GW, ML, MR. NE, SN. 
TD, TG). 



Publisbed 

With international search report. 

Before the expiration of the time limit for amending the 
claims and to be republished in the event of the receipt of 
amendments. 



(54) Title: AUTOMATIC BAKING APPARATUS AND MDCBAG THEREFOR 



(57) Abstract 



An automatic baking apparatus for baking food products 
from dough having upper and lower holding means (14, 16. 
76) to be affixed to cither end of a flexible, scalable raixbag 
(44) which mixbag contains ingredients for dough. A dougb 
preparation and baking station (24) having a slit (37, 41) 
at the top and bottom portions. Kneading means (22, 24| 
39, 43, 56) for mechanically working the ingredients in the 
mixhag. Means for creating relative reciprocating movement 
between the mixbag and the slit openings and heating means 
(la, 20) in at least a ponion of the dough preparation and 
baking station (25) so as to bake the kneaded ingredients. The 
kneading means situated in the top and bottom portions of the 
apparams, the top and bottom slits (37, 41) are each formed 
by a set of two adjacent members (22, 24, 39, 43, 56). Each 
member has a kneading surface (36, 38, 40, 42) defining the 
slit between each set and through which slit the mixbag passes. 
Each kneading surface being pan of a support stricture (60» 
62, 66, 70, 72) which is resilient and each support structure 
being attached to each respective member. At least one of the 
members (22, 43) being movable relative to die other member 
in each set 
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AUTOMATIC BAKING APPARATUS AND MIXB AG THEREFOR 

S Bickgroniid of the InvMitioii 

The present invention deals vrith a baking apparatus for automaticaUy making 
baked food products such as bread, cakes, and the Uke^ This bakuig apparatus is primarily 
for use in the home and automatically makes the baked product individually* Baking, for 
example, biea4 is a conq)ficated process, both time^onsumii^ and v^ric^ 

10 as requiring extensive deaiHjp. The quality ofthe bread m the main depends upon the 
ingredients, the fermentation time and temperature, and must be done under precise 
conditions. Few people in todays fist-moving world have the time and, for that matter, the 
knowledge, to bake flesh homemade bread. The bistant invention is drawn to an automatic 
baking apparatus couj^ with a mi?d)ag, which mixbag has on it in the form of indicia the 

IS exact redpe for baking the product contained in the mbcbag. The contmts ofthe mixbag 
are dry and all the consumer has to do is place the mixbag into the baking apparatus, 
hydrate the ingredients, inform the baking apparatus when the desired baked product is to 
be ready, and start the process. If the baking recipe is for three hours and it is desired to 
have the bread at 7:00 ajn. the next morning, then automatically the baking apparatus will 

20 start the baking procedure at 4:00 in the morning, and at 7:00 the baked product will be 
ready for consumption. 

PwriptiffB fff t^e rripr Alt 
Automatic baldng apparatus and nuxbags have been developed by the instant 

25 inventor and assignee and the present mvention is a finther, and extremely unportant 
improvemmt on what has gone before. U.S. Patents 4,550,653; 4,550,654; 4,590,850; 
4,803,086; and 5,146,840 teach various embodunents for automatically kneading and 
baking a product Howevo:, the teachmgs of each of th^ patents have disadvantages, 
namdy: requiring a laige number of parts for construction; because of their kneadmg means 

30 all of these patents require a large qjparatus to give vertical and horizontal space to the 
water filled nuxbag; they all leave a dough residue on the mside walls ofthe msdbag after 
scraping off durii« and aft er the kneadu« operation in order to keep the dou^ within a 
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dough preparation station; and the apparatus of the patents unduly stress the mixbag due 
to fnction between the wMyag and the kneading means. 

The object of the present invention is tberrfore to solve the above-mentioned 
problems of prior art baking apparatuses. 

S The overall problem is to provide a kneading means that, wtule requiring a 

minimum of parts for construction, enables the insertion of a water filled ndxbag in an initial 
position requiring a minimum of space between the kneading means. Since a nmd>ag 
containing the ingredients for a dough initially has water and dry ingredients in separate 
compartments, the mbcbag is bulky and tends to require a fiurty large space between the 

10 kneading means in a direction transverse to the mixbag and between the holders of the 
nuxbag in a direction longitudinal the mbcbag. 

An aspect of the problem is to provide kneading means that, during and after the 
kneading operation, efficiently scrapes off dough residues from the inside walls of the 
mbd)ag. In pardcular, the scraping operation should be capable of adapting to a changing 

1 S vohmie of the nmbag due to different stages in the mixbag of wet and dry ingredients, as 
wdl as to a fthat ^ng stififiiess of the nuxbag ingredients due to a progresave softenii^ of 
the dough adueved by the kneading operation. 

SmnHiftrv of thfc Invwitiim 

20 According to another nspecit of the problem. It is extrem^ unportant -when the 

nuxbag is redpiocated between the kneadmg sur&ces in the baking apparatus that there is 
sufficient dippage on one hand between the kneading surfiu^ and the naxhdg so as not to 
unduly tension the nuxbag material and cause it to fiul, yet tiie ingre^ents of the nuxbag 
cannot be allowed to pass through tiie upper and lower kneading means. Furthmnore^ it 

25 is inqxsrtant that the mi}d)ag be securely and eaaly mounted in the baking q)paratusby the 
consumer, yet at the end of the kneading cydt, it is necessary that ibe top portion of the 
mbcbag be able to be easily freed from the top security means and raDed up on a bottom 
roller in the baking apparatus thereby depositing the dough in a baldng tray. 

One embodimait of the invention is a baking apparatus of the kind described in the 

30 prior art, but which has kneading means at the top and bottom of the bakmg apparatus 
defining slits. The top and bottom slits are each formed by a set of two adjacem members, 
each member has a kneading surfece definii« a sht between each set and t^ 
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the nuxbag passes. Eadi kneadix^ aufece is a pait of a support stmcture which is re^ 
and each support stnicture is preferably non-rotatably attadied to its respective meihber. 

In apreferred embodiment at least one of the members of eaditop and bottom set 
is movable rdative to the other member of that set. Li particular, the problem is solved by 
S a kneading apparatus v^ierein at least one of the kneading surfaces of each set is moved 
away from the adjacent kneading surface when installing the nuxbag in its initial position. 
During operation, i.e* when the dough is kneaded by means of relative reciprocating 
movonent between the mixbag and the slit openings of the baking apparatus, the width of 
the slit is adapted to the current condition of the nuxbag and the adaptation is actuated by 

10 the mixbag itself More specifically, the kneading apparatus is arranged such that at least 
one of the kneading sur&ces at each set is moved away from the adjacent kneading sur&ce 
and thus widening the slit when the mixbag passes in a first direction through said slit 
Moreover, at least one of the kneading surfaces of each set is moved towards the kneadmg 
surface of the other kneading member and thus reducing the width of the slit when the 

15 mixbag passes in a second direction through the slit. The movement of the kneading 
surface in either direction is actuated solely by the mixbag and not by mechanical means. 

In a first basic ernbodimrat mentioned above, at least one of the kneading members 
is movable such that the kneading sur&ce is folded or pivoted away from the adjacent 
kneadnig sur&ce. This is a particularly preferred embo<fiment for the top set of kneadmg 

20 members. 

In a second baac embodiment, at least one of the kneading surfiices is attached to 
a resilient support structure allowing movonent of the kneading surface rather than the 
kneadiqg mmAser such that the set of kneading sui&ces opens and closes the slit by virtue 
of its shape. 

2S Another aspect of the invention is the way in which the mi)d>ag is attached to the 

top and bottom rollers of the baking apparatus to pennh redprocal motion. The mikbag 
has top and bottom edges, each having a width and two longitudinal sides extending 
betwe^ the top and bottom edges. Thm is a permanent seal along the bottom edge and 
the two longitudinal ddes, the nuxbag being open at tfie top. The bottom edge and the two 

30 top edges are reinfidrced. The top roller has at least one, and preferably two longitudinal 
slits extending radially inwardly and curved at its lower portion, and the bottom roller has 
one lon^tudinal slit extendii^ radially inwardly and curved at its lower portion. The depth 
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and the width of the roller slhs are commensurate mth the reinforced top and bottom 
poitions of the mi;d>ag. The mixbag is attached to the re^)ecdve roUors by inserting the 
leinforced portions of the mixbag into the commmsurateiy shaped slit(8) in eadi of the 
respective roQm. Alternatively and preferably, the top and bottom rollers have male 
5 protrusions commensurate in size and shape to holes m the bottcmi edge and the top two 
edges of the nuxbag. The niunber of holes is equal to or gp^er than the number of male 
protrusions and the mbd>ag is attached to the respective roller by uisertuig each of the male 
protrusions of the lespecdve roller into the commensuratety shaped holes in the reinforced 
portions of the mixbag. 

10 

PrirfPwtription 9f thtPrawingg 

Figure 1 is perspective front elevation of the outer housing of the baking 
apparatus. 

Figure 2 is a front elevational perspective of the baking apparatus without the 
1 S outo: housing showing the front door open. 

Figure 3 is a dde devational cross-section of the bakmg apparatus. 

Figure 4 is a schematic of the kneadfaig means and baking tray of the baldng 
apparatus showing the upper kneading means m open position. 

Figure S is a schematic of the kneading means and baking tray of the baking 
20 apparatus showing the lower kneading member m opm position. 

Figure 6 is a front devation of the nuxbag* 

Figure 7 is a side devation of the mbd>ag. 

Figures 8A-8D are finir endxxfiments of the kneading surfaces. 

Figure 9 is a front devation of the second embodiment of the ndxbag. 
25 Figure 10 is a side devation of tiie second enibodinient of the nmdMig. 

Figure 11 is a fifth embodiment of the kneaiSngsurfiices. 

Figures 12A*12C respectively show the end view, side devation view and the plan 
view of an embodiment of the uppo* and lower roller holding means. 

30 Description of the Preferred Embodimcnta 

In describing a prefiored embo&nent of the faivention iUustrated in the draiMi^ 
specific twninology will be resorted to for the sake of clarity. However, the mvention is 
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not intended to be limited to the specific tenns so selected, and it is to be understood that 
each specific term inchides all tedmical equivalents which operate in a shnilar manner to 
accomplish a ^milar purpose. 

The baking apparatus iihistrated is basically of the type described m U.S. Patent 
S S, 146,840 which patent is incoiporated by rrference. 

Figure 1 shows the outer housing of the baidng apparatus wherdn the housing 2 
has an attractive and rounded shape and contained on the outer surface is a window 4, an 
LCD readout 6 and basic instructions S. It is convCTientfy dimensioned and aesthetically- 
shaped and colored so as to be a welcome addition to the consumer's kitchen. 
10 Figure 2 shows the inside workings of the baking apparatus wherdn there is an 

upper roller 14 and a lower roUer 16. These rollers are driven by means for achieving a 
relative redprocatii^ movement between the nn)d>ag and the slh openings definmg a baking 
and kneading space. The means are a transmission device of some kind, e.g. drive gears 
30, as illustrated in Fig. 2, transmisnon cords or behs» or any other construction for 
IS transmission of reciprocating movement. There is abakiqg tray 25 located mtermediate the 
rollers and a lower heating element 18 and an upper heating dement 20 for baking the 
kneaded dough. There is a door 10 i^cfa has a seall2 for seating the baking and kneading 
space of the bakii^^iparatus. Two bwerkneadii^ members are part ofthe lower portion 
of the baking tray 25 and two upper kneading members are located above the baking tray 
20 and below the upper roller. 

%ure 3 is a devation mss-section showing the upper roller 14 and k)wer roller 
16 lined up with the iq>per slit 37 and the lower slit 41. These two slits are respectivdy 
defined by the upper kneading sun)ott stmctures 36 and 38 and the lower 
structures 40 and 42. The support structures are attadied to the respective upper members 
25 22 and 24 and the lower members 39 and 43. The lower members are part of the baking 
tray 25 which bakmg tray is split m half and has a fixed baking tray portion 28 and a 
movable bakixig tray portion 26. 

Figure 4 schematically shows the upper roller 1 4 with the two loi^gitudinal radiaDy 
curved slits 13 and 15. Also seen is lower roller 16 with a single longitudinal slit 17, 
30 radially curved. The top nncnto 22 is movable and rotates downwardly when the mixbag 
moves downwardly so as to adapt to the thickness and stiffiiess of the mixbag which 
dianges throughout the kneading operations to relieve fiiction between the mixbag and the 



BKs:}ac:o: 



wo 99/25467 PCTarS98/24464 

6 

Upper kneading sur&ces and to aDow escape of the gases fit>mt^ The moveable 

top member 22 may also be arranged so as to be removable from its pivot holder so as to 
allow eaaer installation of the mbd^g. The baking tray 2S has a fi}^ half 28 and movable 
half 26, wMch movable half is mounted by a pivot means 32 co-acting vnth a (rivot hold^ 
5 34. 

Looking at Figure S, whidi is a schematic of the mixbag moving in the upward 
direction, it will be seen that the movable half of the baking tny 26 moves on the pwot 
means 32 upwardly so as to adapt to the ttudcness and sdffliess of the nuxbag and to relieve 
friction between the mixbag and the lower kneading surbces vriien the mixbag is in tbe 

10 upward cycle. The movable half pivots in the pivot holder 34 in Figure S shows the 
movable half 26 fai an upward position, but also the Figure shows how the movable half can 
be removed fiom the pivot holder 34 so as to allow easier instaOation of the mixbag. The 
same type of pivot holder can be used on top member 22 to allow its removal. The upper 
memb^ 22 and 24 are moved into the closed position such that the nip between the upper 

1 5 kneading support structures 36 and 38 is at its smallest dimension, which dimension is only 
sufficient to allow the mixbag to pass between, but not sufficient to allow the mi)d)ag 
ingredients to pass between and thus any dough residue is scraped or squeezed off of the 
inside walls of the mixbag. The same happens m Figure 4 when the nnxbag goes in the 
downward direction, Le., the nip between the lower kneading support structures 40 and 42 

20 is at its smallest dimension so as to allow passage of the nuxbag, but not the ingredients. 

Figure 6 shows tbe nuxbag which has two uppa* edges 52 and 54 and one bottom 
edge portion 50, which bottom edge portion is permanently sealed as are the lon^tudinal 
edg^ 48 mnning between the upper and the bottom edges. The seal in the bottom edge 
forms a reinforced bottom edge portion 50 and the top edge portions 52 and 54 ata 

25 reinforced as best seen in Figure 7. Prefbrablyafbrtherpennanent seal47ismadeabove 
bottom edge portion SO, and the area between edge portion 50 and seal 47 is also 
permanently sealed. An indicia 49 is fdaced on the front suifice of the nu>d)ag which 
indicia can be in two parts, one part opening a microprocessor contained m the baking 
apparatus (not shown) which then allows reading of the other part of the indicia -wt&dti is 

30 the complete redpe for the ingredients in that particular nuxbag. That recipe detenmnes 
the time and temperature of kneadiqg, tisiiig, and the number of kneading and rising cycles, 
so as to perfectly bake into a finished product whatever ingredients are placed m the 
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nu7d>ag. Thetnixbi^alsohasaburstable seal 46 wluch defines two compartments in the 
mixbag, the lower compartment between seals 46 and 47 being henneticaliy sealed and 
contaimng the diy ingredients for that pardcular baked product, and the upper compartment 
of the mixbag, above seal 46, being openable so that the uso* can place wato* in it. 
S In use, the mfacbag containing the desired to-be-baked product would be placed 

into the baking apparatus by opening the door 1 0 and pladng the lower reinforced portion 
SO into slit 17 of the lower roller. Then the baking apparatus would be actuated so as to 
slightly lower the mixbag so that the upper reinforced portion 54 can be placed in slit 13 
on upper roU 14. This then permits access to the upper portion of the nnxbag which is then 

10 filled with the proper amount of water. The top reinforced portion 52 is then placed in the 
top slit 15. The baking apparatus is again actuated and the mixbag is reciprocated so that 
a barcode reader, or other reading means (not shown) in the baking apparatus can read the 
indicia 49 and program in the recipe for the ingredients of that pardcular nmd>ag into the 
microprocessor (not shown) in the baking apparatus. The user then indicates when the 

15 baked product is to be completed and if the recipe is a four-hour recipe, the bakmg 
apparatus will go into a dwell state until four hours before the desired time to have the 
baked product conqrfeted and then will start the baking process. During that dwell, the dry 
ingredients are not hydrated and therefore the yeast, whidi is contained with the dry 
ingredients, is not activated. When the desired time to begin the baking cycle arrives, the 

20 baking apparatus goes through a complete reciprocating motion so as to force the water 
Scorn the upper portion of the nuxbag against the burstable seal 46 and burst the burstable 
seal thereby bydrattng the dry ingredients. Then the mixbag goes through the required 
number of reciprocating motions which works the hydrated dry u^gredients into a dough, 
badcally in the same way as a rolling pm kneads the dough during the traditional kneading 

25 process. On the upward cyde, the doi^ is squeezed agamst the mp of the upper knead 
structures 36 and 38 and die nip dimension is sudi that the dough cannot pass through the 
nip but it rolled back onto itsdf likewise, ui the downward cyde of the mixbag, the same 
thing happens at the lupbetwem the lower kneadiiig support structures 40 and 42. The 
temperature is ocHitrolled by the heating dements 1 8 and 20, and the kneading and the rise 

30 between kneading cydes are all determined by the redpe that has been inputted to the 
miooprocessor (not shown) fiom the indida. When the kneading process is complete, the 
lower roll 16 tunas dockwise and puUs the top reinforced portions 52 and 54 fi^om slits 15 
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and 13 of the top roller. The lower roller 16 continues rolling in a dockwise direction 
squeezing the dough and scraping the dough residue off the inside walls of the mixbag as 
the mixbag passes through the lower slit 41 into the baking tray 25 and removing the 
nuxbag fix>m the bakmg tray rolling it up onto the lower roller 1 6. The dough is then 
S baked in the bakuig tray until the baked product is ready. This is at the precise time that 
the user inputted into the madune, and when the user comes mto the kitdien to remove the 
baked product, the kitchen will be filled with a fi«sh baked aroma. The firont door 10 is 
opened and the movable part 26 of the baking tray is removed, taking care to use a hot pad 
as the baking tray is still at an elevated temperature. The baked product is then removed. 

10 The used mi3d)ag is ^mply unrolled off of the lower roller 16 and thrown away. 

Figure 9 is a second embodiment of the mixbag. This embodiment is in essence 
the same as the first embodiment as will be seen by the same reference num»^s. Thetwo 
main differences are that the nuxbag is used in conjunction with a difi^nt type of upper 
and lower rdler, wludi rollers have male protrusions (see the discussion of Figures 12A-C) 

IS and consequently the top and bottom rdnfbroed portions 52 and 50 respectively have holes 
53 and 51 respecth^y commensurate in dze and shape to tiie male protru^ons for holding 
the wiA^g onto the upper and lower rollers. The second difference is the burstable seals 
55 which are placed in the water portion of the mixbag longitudinal to the mixbag. 

The tower reinforced portion 50 as seen in both Figures 9 and 10 is a permanently 

20 sealed portioa Preferably the area between the pennanent seal 47 and the reinforced 
portion 50 is also pmnanently sealed. Within the rcinfi>rced portion 50, along the width 
of the mixbag, are formed boles 51 which are the same aze and shqie as the male 
protrusicms in the embodiment ofthe rollers seen in Figures 12A-C. Pre&rably these are 
at least as many holes 51 as there are male protrusbns on the Rgures 12A-C embodnnent 

25 of the rollers and the holes are spaced oommensurately with the portions ofthe male 
protrustons* The upper refaiforced portion 52 of both ftces ofthe mi3d>ag are ofthe same 
hei^t and prefisrably the outer layer of the mixbag has been folded into itself fi>r 
reinforcment. The permanent seal of flie longitudinal edges 48 do not go to the upper 
edge. This permhs the two sur&ces ofthe mi}d>ag to be separated so as to introduced 

30 water. 

Looking at Figures 12A, 12B and 12C ofti» second embodiment ofthe rollers 
which can replace rollers 14 and 16, it will be seen that A is an end view, B is a ^de 
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elevation view and C is a plan view. Iliese rollers 76 in this embodiment simply replace 
rollers 14 and 16 and the male protnisions 82 and 80 are of the approximate same size and 
shape of the holes SI and S3. An insert strip 84 is placed in a recessed portion along the 
longitudinal length of roller 76, whidh portion is cut out as a chord from the cylindrical 
S shape of the roller 76. This msert 84 is attached to the roller 76 preferably by screw means 
78 as seen in Figures B and C at three different longitudinal locations. Furthermore, the 
male protrusions 80 and 82 are two different sizes, it wiD be seen that at either end of the 
rollers 76 there is a larger diameter with a larger mushroom head male protrusion 80 as 
compared to a slightly smaller diameter and no mushroom head male protrusion 82. This 

1 0 assures that the tfixbag 44 does not release from the roller 76 and p^inits easier application 
of the nuxbag onto the roller. 

The mixbag 44 is attached to the rollers 76 whoein the lower holes 5 1 in the lower 
reinforced portion 50 are placed onto the male protruaoos 80 and 82 of the lower roller 76. 
Then the inside &ce (the fice dosest to the roller 76) is attached, by way of holes 53 in that 

1 5 &ce, onto the male protrusions 80 and 82 leaving the outer ftce unattached and therefore 
capable ofopeoing and recdving water. Once the appropriate amount of water is filled into 
the area of the nuxbag between the burstable seal 46 and the reinforced portion 52, the 
other face of the nu^ag 44 is attached to the male protrurions 80 and 82 of upper roller 
76. 

20 It should be kept m mind that when water is placed fai the mbd)ag 44 m the area 

between the burstable seal 46 and the top of the nuxbag, that water tends to bulge the &ces 
of the mixbag. In essoice, looking at Figure 1 0 you would see a teardrop ax>ss-section 
from tiie burstable seal 46 up towards tiie reinforced portion 52. witii the larger dimension 
ofthe teardrop beiiQ adjacent burstable seal 46 because of gravity. This makes the loading 

25 of the mi?d>ag onto the upper ndler awkward and when the kneading starts^ creates 
inappropriate hydraulic pressures both on the burstable seal 46 and at the upper kneading 
means 22, 24. 36 and 38. In order to prevent this, two or more and preferably three 
burstable seals 55 are placed equal distant across the width of the mbd>ag 44 as seen in 
Figure 9. The lower attachment of the burstable seals 55 is at the q>pn>ximate upper level 

30 of the water and the burstable seals continue longitudinal the bag for an appropriate 
distance. This keeps the two opposite faces of the nuxbag 44 more or less together and 
prevents the exaggerated teardrop cross-section that would otherwise occur. 
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Consequently, when the installed mikbag goes through its first cycle which bursts the 
burstable seals 46 and SS, the hydraulic pressures are mudi more manageable. 

There is a ddicate balance between the kneadtiig surfiioes and the 
the fitetional contact betweoi the nuTdiag and the kneading surfiice cannot unduly tenaon 
5 the mbd>ag material so as to cause breakage. It roust be kept in nnnd that some recipes may 
take a substantial numbw of hours and hence, there can be thousands of up-and-down 
movements of the mi3d>ag through ead) slit and against the kneading surfaces forming the 
slits. The mixbag itself is preferably made of a multi-layered plastic film» the outer fibn 
layo* bdng a biaxially stretched layer for instance, t^lon. The inner layer is made of a 
1 0 material, for example, polyamide, which has high vapor an oxygen-barrier characteristics. 
The hermetic sealing of the dry ingredients in the mixbag must have a long shelf life, of a 
year or more, and the materials of the mixbag must be proven safe to be in contact with 
foodstuffs. 

Figure 8 shows four different embodiments of the kneading means in transverse 

1 S cross-section to the nip or mixbag. For example, the mixbag would extend m and out of 
the plane of the paper and to the tight of each of the kneading means in Figure 8, as would 
tte nip. These kneading means are specific embodiments of the upptf and lower support 
structures, respectively 36, 38 and 40 and 42 as well as the upper and lower menibers, 
respectively 22, 24 and 39, 43. 

20 Looking at Kgure 8A, there is seen a transverse aioss^section of the kneading 

means member 56 to ^ch is attadhed atoqg its loqgitudmal edge a c^mder hamg a 
support structure 60 and an outer layer kneadiqg sur&ce 58. The kneading surfiuse 58 
preferably is a fiiclkm-redudng material, such as Teflon, or alicone. The support structure 
60 is preferably sificone wiuch is resilieitt compared to the material of the kneading means 

25 member 56 yAiA is normal^ metal, such as stainless sted. By means of the Teflon 
kneadii^ suifiioe vAndh has a low coeffident of fiiction and the resilient support structure 
60, there is resifience and low fiiction between the kneadii^ means of the nnxbag so as to 
preclude breakage of the nuxbag and ensure a k>ng life of the kneading means. 

Rgure 8B shows the kneading means member 56 haMqg attached to it an ellipfical, 

30 in transverse cross^secdon kneading surface 62 wbidi does not have a coating on it and 
which preferably is made of silicone. 
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Figure 8C shows a kneading means m^nber S6 having attached to it a support 
stnicture 66, preferabfy of silicone and preferably being a softer material than the kneading 
surface 64, for example Teflon. 

Figure 8D shows the kneading means member 56 havii^ attadied to it an 
S elongated kneading sur&oe 70. The kneading means member 56 has a support member 68 
partially along one side of the elongated kneading sur&ce 70. The elongated kneading 
surface 70 is made of a resilient material, such as ^cone> and because of the support 
member 68 the kneading surface 70 will be able to flex upward but not downward. 
Likewise, the support structure 68 could be placed on the top portion of the elongated 

10 kneading surface 70 so as to permit downward flexing. By means of the embodiment of 
Figure 8D it is possible to replace the movable members 22, 26 as described above with an 
elongated kneading sur&ce 70 which is in itself movable. Therefore m^bers 22, 26 need 
not be movable. It is also pos^ble, if the kneading sur&ces do not have a sufficimtly low 
coeflident of friction, to place a friction-reducing coating on the mbcbag so as to augment 

IS the friction reduction between the nnxbag and the kneading surfaces. 

Figure 11 shows another embodiment of the kneading nieans. In this embodiment 
the two &dng kneading means member 56 forming a nip there between and eadi have on 
their longitudinal edge a support structure 72, vAddb support stnicture has a coating 74. 
The support structure is prefisfBbfysilic(»ie which is softer than tiie kneading means member 

20 56 which is preferably stainless steel» and the support structure has a fiiction-redudng 
matoial 74 such as Teflon coated on it. The transverse cross^sectioiial shape of the support 
structure and kneadmg sur&ce is important. As illustrated in Figure 1 1, this kneading 
means would be the lower kneading means in i^ch ease the kneading means members 56 
would form part of the baking tray and their upper sur&ce would also be coated with a 

25 friction redudng material and non-sticking material sucfa as T^on. The nip is at the upper 
planar surfice of this lower kneading means and the upper kneading means would anqsly 
be turned over, i.e. the nip would be at the low^* planar sur&ce of the kneading means. 
When the mbd)ag is redprocated between the upper and lower kneading means in an 
embodiment such as Figure 1 1 , there will be fiictional engagement at the nip and since the 

30 support structure 72 is flexible thereby creating a moveable kneading surface, there will be 
an arcuate pinching motion betwe^ the upper planar suf&ces as the mixbag is moved 
downwardly through the nip. This will tend to reduce the dimension of the nip and the 
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azing of the kneadiiQ means is sudi that the reducdon of the dunension of the nip will be 
opthnized to the thidoiess of the raipty miidiag thereby preduding any ingredients of the 
mixbag from passing through the nip. Likewise whm the ndxbag moves in the upward 
direction the sanMtlungwiQha|q>en at the upper kneadii^ Intlusenibo^ment, and 

5 in the embodiment of Figure 8D» it is not necessaiy to have upper and tower members 22 
and 26 be movable. This can simpUfy the roanufiicture of the baking qyparatus. 

The invention is not Ifanited to the embodunents described and shown but a 
phirality of modifications and combmations of details firom tiie (fiffifirent embodiments are 
posfflble within the scope of the claims. 
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CLAIMS 

I CLAIM: 

1 . An q>paratus for automatically making baked food products from dough 

having: 

S an upper and lower hokfipg means adapted to be afiBxed to either end of a flexible 

sealable mbtbag contahiing ingredients for a dough; 

a dou^ prqiaration and hOdng station having a slit at the top and bottom portions 
thereof for altowingsakl nuxbag to pass through the sution, the top and bottom slits each 
being fonned a set of two adjacent members; 
10 kneading means for mechanically working the mgredients m siud mixbag, the 

kneading means h&ng at the top and bottom portions; 

redprocattng mechanism for creating rdative reciprocating movement between the 
mixbag and the slit openings of said station; and 

heating means in at least a portion of said dough preparation and baking station 
1 5 to bake the kneaded mgredients^ 

the improvement comprising: 

each of sakl adjacent members being provided with a kneading surface defi mng the 
slit between each set and through which slit passes the nuxbag, 

at least one of said kneading sur&ces of each set bdng moveable away from the 
20 adjacent kneading sur&ce thereby widening the slit, the movement being solely actuated by 
the mixbag when the mixbag passes in a first direction through said slit, 

at least one of said kneading sur&ces of each set bong moveable towards the 
kneading sui&ce of the other kneading mmber thereby redudqg the width of the slit, the 
movement being soldy actuated by the mikbag whod the nuxbag passes m a second 
2S direction through stid slit, 

each kneadu^ suffice h&xig part of a resilient support structure, each support 
structure being attached to its respecthre memb^. 

2. The apparatus as claimed in chum 1, wberdn the set of two adjacrat 
members forming the bottom kneadmg means also fcmns the bottom sur&ce of a bakiqg 

30 tray in which the kneaded dough is baked in said station. 

3. Tlie apparatus as dairoed m daun 1, vdierrai at least one of the members 
is movable relative to the other member in at least one of the sets. 



B\SDCXaD:<WO., . _e9254e7Al I > 



wo 99^25467 PCTAJS98/24464 

14 

4. The apparatus as daimed in daim 3, wherein said at least one rdatively 
movable member of the top set of members is constructed to move downwardly when the 
mixbag is moving downwards. 

5. The apparatus as daimed in daim 3, wherein said at least one rdalively 
S movable member of the bottom set of members is constructed to move upwards when the 

mixbag is moving upwards. 

6. The apparatus as daimed m claim 1, ^lerdn said kneadu^ sur&ces are 
made of a firicdon redudng material and have an appropriate a^oss«>section in a direction 
transverse to said slit. 

10 7, The apparatus as daimed in daun 6, wherein said kneading sur&ces are 

curvilinear in cross-section and said fiiction redudng material is TEFLON. 

8. The apparatus of d«m 7» vdierdn said resilient support structure is 

silicone. 

9. The apparatus of daun 6, wherdn said kneading surfiices are curvilinear 
15 in cross-section and said support structures and kneading sur&ces are made of silicone. 

1 0. The apparatus of claim 6, wherein said kneading surfiices are curvilinear 
in cross-section and have a constant raduis. 

11. The apparatus of dahn 6, wherdn said kiteading surfaces are elHptical in 
cross-section. 

20 12. The apparatus of daim I, wherein said kneading surfaces are made of 

fiiction reducing material; said support structure is intermediate the kneaduig surface and 
S£ud member and is more realient than said kneading surfiioe materid, so as to allow greater 
flodbility of the kneading sur&ce. 

13. Hie qsparatus as daimed in daim 1, wherdn at least one of said kneadiiig 
25 ineansineinbers has an doiigated kneading surfiioe in c^ 

to said slit and the ebqgated kneading surftce is made of a resilient materid allowmg h to 
move relative to the adjacent member. 

14. The apparatus of daim 13, wherdn said top and bottom kneading means 
nmnbers are attadied to sdd dongated kneadmg sur&ces so as to only allow downward 

30 rdative movement in the tcyp set and upward rdative movemoit m the bottom set. 

15. The apparatus as daimed m claim 1, wherein the cross^section in a 
Erection transverse to sdd slit of sdd kneadmg means memben is a half hemi^here. the 
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upper surface of siud support structure forming a planar surface with the flat of the half 
hemisphere of the kneading means in the bottom portion and the lower surface of said 
support structure forming a planar suffice with the flat of the half hemispho-e of the 
ioieadmg means of the top portion. 
5 16. The apparatus of claim 1 in cond)ination with a mixbag, wherrin ssud 

mixbag has top and bottom edges haviiig a width and two longitudinal ^des extending 
between said top and bottom edges» a permanent seal along the bottom edge and two 
longitudinal sides; the mixbag being open at the top, said bottom edge and two top edges 
being reinforced along said width to form reinforced top and bottom portions. 

10 17. The q)paratusofdaim 16. wherein said nuxbag is provided M 

of openings along said rdnforced top and bottom portions. 

18. The apparatus of daim 16, wheran said ndxbag is made of a multi-layered 
plastic film, the outer film layer being biaxially stretched nylon and the irmer layer being 
polyamide having high vapor and oxygen barrier properties. 

15 19. The apparatus as daimed in daim 16, i^ei^ said upper ami lower holdm 

means are rollers having a length at least equal to the mdth of said rmxbag top and bottom 
reinforced portions, said rollers each having at least one longitudinal slit extending radially 
inwardly the respective roller and curved at its lower portion thereof such that the depth 
and width of the roller slit is commensurate with said reinforced top and bottom portions. 

20 20. The ^>paratus as claimed in claim 19, wherein each end of said mixbag is 

attached to the respective roller by inserting the rdnforced portion of the mixbag into the 
commensurately shaped slit in each respective roller. 

2 1 . The apparatus as claimed in daim 2 0, wherein said top roller has two slits 
and each of the two top rdnforced edges are inserted mto a different one of said two slit s. 

25 22. The apparatus as daimed in daim 17, ii^erem said upper and lower holding 

means are rollers having a kngdi at least equal to the width of said mixbag top and bottom 
reinforced portions, said rollers eadi being provided across tfaetr longitudinal periphery with 
male protrudons whidi are commensurate in shape and size with the opmings at the top 
and bottom portions of the mixbag. 

30 23. The apparatus as claimed ui claim 22, wberdn each end of said mixbag is 

attached to the respective roller by placing the opemngs of the mixbag onto the 
commensurately shaped male protiridons of each respective roller. 



wo 99/25467 



16 



PCT/US98a4464 



24. The apparatus as diumed ia daim 22. wherein at least some of said male 
pratnisioiis have a mushroom shape at thdrupstandiqg end so as to medianically interlodc 
the mixbag thereoa 

25. The apparatus as dauned in daim 16, wherein said mixbag has a burstable 
S seal across hs width thmby sq)arating the dough iiigredients fiom an upper compartment 

intended for water, said upper compartment has a phirality of burstable seals longKudinal 
the mixbag, starting at approximatdy the height of the water and extending upwardly an 
appropriate distance. 

26. The i^paratus as dumed in claim 1, wherein all of said kneading sur&ces 
1 0 are non-rotatable relative to eadi respective member. 

27. A kneading qsparstus for mechanically workiqg the ingredients of a mixb ag 
containing the ingredients for a dough; the kneadiog device having two adjacent elongated 
kneading members each bdng provided with a kneading sur&oe defining a slit between said 
adjacent members and through which slit passes the mixbag during operation; 

IS the improvement comprising at least one of said adjacent kneadiqg members is 

constructed such that 

its kneading sur&ce is moveable away Scorn the kneading surface of the other 
kneading member thmby widening the slit, the movement being solely actuated 1^ the 
nibcbag when die mfacbag passes in a first direction through said slit, and such that 

20 its kneading sur&ce is moveable towards the kneadix^ sur&ce of the other 

kneading member thereby redudng the width of the slit, the movement being solely 
actuated by the nukbag when the mixbag passes in a second direction through said slit. 

28 . The apparatus as claimed in cfadm 27, vAierdn at least one of the kneadhig 
sur&ces has a oross-section in a direction transverse to said slit such that: 

25 the kneading sur&oe is moveable away fifom the kneadmg sur&ce of the other 

kneading member by the mbd>ag when the mbcbag passes in a first direction through said 
^t thereby widening the slit, and such that the kneading sur&ce is moveable towards the 
kneading sui&ce of the other kneading member by the mbcbag when the nuxbag passes in 
a second direction through said dit, thereby reducing the ^dth of the dit. 

30 29. The q>panrtus as ddmed in daim 28, wherein at least one of the kneading 

sui&ces is part of a resilient support structure, the support structure bdng attached to its 
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respective kneading member and constructed to enable said movement of the kneading 
surface. 

30. The apparatus as claimed in claim 29. wherein said resilient support 
structure is siliccMie. 

S 31. The q)paratus as claimed in daim 27, wherein said kneading surfa^^ 

made of a friction redudog material. 

32. The apparatus as daimed in daim 27, wherein said kneading surfaces are 
curvilinear in cross-section m a direction transverse to the slit. 

33. The apparatus as claimed in claim 32, i^dierein said support structures and 
10 kneading surfaces are made of silicone. 

34. The apparatus as claimed in claim 27, wherdn said kneading surfeces are 
curvilinear in cross-section in a direction transverse to the slit and have a constant radius. 

35 . The apparatus as daimed in claim 27, wherein said kneading suiiaces are 
elliptical in cross-section in a direction transverse to the slit. 

1^ 36. The apparatus as claimed in daim 27, wherein said kneading surfaces are 

made of friction reducing material; said support structure is intermediate the kneading 
surface and said member and is more resilient than said kneading sui&ce material, so as to 
allow greater flexibility of the kneading surface. 

37. The ^paratus as daimed in daim 27, v^^ierdn at least one of said kneading 
20 members has an dongated kneading suifiioe in cross-section in a direction transverse to said 

sUt and the dongated kneading surftce is made of a redlient material allowing it to move 
rdative to the adjacent member. 

38. The apparatus as daimed in claim 29, whmin the ca-oss-section in a 

direction transverse to said slit of at least one of sdd kneadii« surfium 

2^ 39. The apparatus as ddmed in daun 27, wherdn there are two sets of two 

adjacent elongated kneadiqg membm and at least one of the menibefs is moveable rdative 
to the other member. 
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